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THK  BAIIRIE  FLOOD  OF  1890. 
By  Wii.Lis  CiiiPMAN,  M.Can.Soo.C.E. 

The  flooding  of  the  low-iyini;  districts  of  a  city  or  town  situated  on 
the  banks  of  a  river  subject  to  great  fluctuations  in  h;vel  is  a  conimon 
occurrence.  From  difl'erent  parts  of  tlio  world,  reports  of  the  damage 
to  property  and  loss  of  life  by  floods  are  to  be  seen  almost  continually 
in  the  newsiiapcrs.  A  flood  in  Central  AtVica,  destroyinfr  a  few  thou- 
sand lives,  might  be  -vad  by  the  average  citizen;  a  similar  flood  in 
China  would  be  lead  caiuiully  ;  a  smaller  flofid  in  '..'ontinental  Europe 
would  be  cemminttd  upon,  and  tender  l.eai ted  editoiials  would  appear 
in  the  leading  newspapers  ;  while  a  flooil  (-ausing  tiie  loss  of  a  hundred 
lives  in  Great  Britain  or  the  United  States  would  cause  univorsitl 
sympathy  in  the  wlitde  coniuiiiiiity,  subseriptions  would  be  solicited 
for  the  sufferers,  and  a  commission  w<iidd  be  appointed  to  investiuate 
the  causes  of  the  disaster  and  recommend  some  scheme  lor  preventlnt; 
a  recurrence  thereof. 

Canada  is  not  Iree  from  floods.  The  St.  Lawrence,  the  Ottawa, 
the  Thames,  the  Ciraud.  the  Fraser,  the  Ked  Rivir  of  the  North,  ami 
other  streams  have  at  different  limes  overflowed  their  banks,  ctitising 
great  damage  to  property,  and  frequently  loss  of  life. 

The  great  floods  on  the  St.  Lawrence  occur  above  Lake  St.  Peter 
and  below  the  Long  Sault  Bapids,  which  are  immediately  above  Corn- 
wall. 

These  floods  are  caused  by  ice  jamming  at  some  point  in  the  river 
the  rise  being  rapid  and  at  times  unexpected.  At  Montreal  the  city 
is  protected  by  dykes  extending  along  the  water  front.  Cornwall  inid 
Montreal  liave  suffered  at  different  times  from  floods. 

Above  the  Bapids  the  St.  Lawrence  is  subject  to  no  greater  n8(! 
and  fall  than  Lake  Ontario,  the  extreme  fluctuation  in  4(1  years  being 
less  than  G  feet.  On  the  Ottawa  the  floods  occur  <luring  the  latter 
part  of  May  01  early  in  .luiie  when  the  nidted  snow  liom  the  north 
reiichcs  the  lower  river.  '1  he  rise  is  so  graduid  that  suflicicnt  warning 
can  be  given  to  the  inhabitants  of  the  low-lying  district  in  the  .suburbs 
of  Ottawa  and  Hull  and  the  villages  along  the  river  between  Ottawa 
and  Montreal. 

The  Grand  Biver  in  Ontario  is  subject  to  floods  caused  by  ice  jams, 
portions  of  the  city  of  Brantlbrd  having  been  flooded  many  times, 
twice  in  1894. 

The  Thames  in  Ontario  has  oveiflowed  its  banks,  and  a  fi'.w  years 
ago  considerable  damage  was  done  at  London. 

The  Moira  and  the  Nation  are  the  only  other  rivers  in  Southern 
Ontario  that  oveiflow  their  baidis  sufliciently  to  cause  much  damtige. 
The  Trent  iiiid  the  Madawaska,  wliich  are  the  largest  rivers  in  the 
southern  part  of  the  Brovince,  as  well  as  the  Severn  and  the  Muskoka, 
Which  arc  about  the  same  size  as  the  Tlianies,  cause  110  damage  by 
flooding,  owing  to  the  greater  part  oi' their  dr.iiuage  areas  being  wooded 
and  the  numerous  lakes  within  their  water-sheds  which  constitute 
storage  rc."ervoirs. 

Winnii)cg  atid  other  towns  have  suffered  from  floods  on  the  Bed  and 
tlu?  Assiniboiue  River.'^,  caused  by   ice  jams  and  excessive  rains.     Li 

1        ♦ 


1894,  the  Kraspr,  a  niounlaiu  river  in  Hritinh  Columbia,  did  a  ureat 
amount  of  diimajie  bjr  ovorflowinsr  its  iuviiks,  chukimI  by  cxueptionully 
heavy  raiiiK  .-uddeiily  molting  the  accumulated  snow  in  the  mountains. 
All  the  floods  above  mrnlioned  ncciinvd  alon^  tlic  low  banks  (if 
comparatively  larj;c  rivers,  ;ind  woiv  caused  geneiaily  by  heavy  ruinfall 
on  snow  or  by  icu  jiininiiiif;  at  some  iiairow  point  or  points  in  tlie 
cliiinnel,  tlius  Ibrming  a  tomponiry  dam,  the  water  risini;  until  Hndinjr 
a  new  channel  uv  until  tlie  dam  ,^ave  way. 

The  flood  that   is  to  be  described  in   this  short  paper  was  of  an 
entirely  dift'erent  ehaiacter  I'rom  i]k  foicgoinj;. 

The  town  of  Biirrie  is  situated  <iii  tlie  nmthwest  corner  of  Keinpen- 
fc'ldt  Bay,  nn  arm  of  Lake  Simeoe,  liaviuj;  a  widthof  one  mile  opposite 
the  main  part  of  the  town,  the  depth  at  the  eiMitie  varyinL'  from  60  to 
100  feet,  but  incieasinj'  to  the  eastwaid.  The  land  to  the  north  .md 
to  the  south  rises  to  a  height  of  from  20(1  to  170  leet,  extending  to  the 
west,  foiming  a  Viilley  about  lA  miles  wide,  which  continues  to  the 
Nnttawasaga  Eiver  ;  the  highest  point  of  the  valley  being  only  65  feet 
above  the  Bay.  This  valley  may  have  been  at  some  period  in  feolouie 
time  the  outlet  of  Lake  Siincoe.  Arouud  the  head  of  the  Bay  are 
.several  small  spring  brooks,  the  one  with  the  largest  drainage  area  dis- 
charging into  it  near  its  northwest  eoiner.  iJuring  the  summer 
months  this  stream  is  apparently  smaller  than  some  of  tli ;  others  to  the 
south,  but,  having  a  larger  drainage  area,  the  flow  duiin<;  rains  and 
when  the  .snow  is  inciting  is  much  greater. 

The  total  drainage  ai'ea  of  this  sireatn  is  about  1200  acres,  or  less 
than  two  square  miles,  of  wliich  about  1.  »ti0  acres  or  one  and  one-half 
square  miles  is  north  of  and  outside  of  the  built  up  portion  of  the  town 
or  say  northeast  of  Peel  St.  ;  this  1,000  acres  is  entirely  cleared 
iarm  land.  The  external  limit  of  the  water-shed  is  approximately  a 
circh^  OIK'  and  one-fourth  miles  in  diameter,  the  rim  of  which  has  an 
elevation  oIlTO  feet,  that  of  the  centre  of  the  depression  bjingllO  feet 
and  the  outlet  at  I'eel  St.,  Gl  feet  above  the  Bay.  From  the  point 
where  the  water  eourse  crosses  Peel  St..  the  first  built  up  street  of  the 
town  crossed  by  it,  along  the  stream  to  its  outlet,  is  about  5,000  feet. 
For  more  than  half  of  this  distance  the  bed  of  the  streatn  is  dry  during 
the  greater  part  of  the  year. 

When  Barrie  was  first  laid  out  for  a  town,  this  stream  flowed 
westerly  from  Peel  st.  to  Eoss  ,-,t.  in  a  tortuous  channel  through  a 
swampy  tract  of  land  lying  between  the  high  terrace,  a  little  to  th'-' 
north,  and  a  remarkably  narrow  and  high  gravel  ridge  extending 
westerly  from  Mulcaster  st,  to  Bayfield  st.  After  being  cleared  this 
low  tract  was  a  skating  pond  in  winter  and  a  wet  marshy  place  in  sum- 
mer. When  Sophia  st.  was  laid  out,  the  water  course  was  straightened 
in  .such  a  way  as  to  confine,  it  north  of  the  street,  all  the  southerly 
bends  being  cut  off  and  filled  up.  Th(!  distance  from  Peel  st.  to  Ross 
St.  is  a])pioxiniately  2,()00  feet.  For  about  half  of  this  distance  the 
bed  of  the  stream  was  north  of  Sophia  st.  on  private  lots,  and  for  the 
other  halt'  of  the  distance,  being  from  Owen  st.  to  Bayfield  st.,  it  was 
along  the  north  side  of  t!ie  roadway.  The  fall  in  the  bed  of  the  stream 
from  Peel  st.  to  Ross  st.  was  found  to  be  25  ft.,  but  for  half  of  this 
distance  the  fall  was  only  one  in  two  hundred. 

From  Ross  st.  the  stream  flowed  southerly  700  feet  through  the 
town  park,  with  a  fall  of  2'i  feet,  then  southerly  and  .south-easterly, 
crossing  Park  st.,  Toronto  st.,  Elizabeth  st.,  and  Mary  st.  to  the  Bay, 
a  distance  of  about  1,000  feet,  with  a  fall  of  11  feet. 

In  graditig  (Jlapperton  st.  the  high  gravel  ridge  was  cut  through 
and  removed  lo  the  full  width  of  the  street.  Immediately  west  of  Owen 
St.,  the  ridge  was  also  removed  on  .several  town  lots.  In  1846  the 
stream  overflowed  its  peaks,  and  ran  down  Olapporton  st.,  washing  out 
a  channel  which  was  not  filled  in  for  .several  years. 

In  1860  another  overfiow  took  place,  after  which  the  channel  was 
straightened  along  Sophia  st ,  and  the  roadway  raised  to  form  an  em- 
bankment ulmut  throe  feet  high  above  the  bed  of  t,!\(>  strrjun.  AbfJut 
1870  a  timber  drain  '6  feet  wide  inside  and  4   feet  high  was  built  I'rom 


the  bny  to  Sophia  8t.  along  Oliipiioitoii,  t'.w  i.loii  boiiix  to  rclievn  tho 
streftm  in  time  of  ficsliots,  Tho  iiortlu-rly  portion  of  thin  drain  col- 
lapsed in  1886,  and  was  roplioed  by  iin  18  iiiuli  tile  pipe  for  fjOO 
feet. 

The  topaod  .sides  of  thiK  drain  weie  ortiiie.'  indi   plankinj;  liiid 

l.)ngitu<iinally  1  spiked  to  bn.itH  pla(!0(l  .'tj  ft,  cmitreH.     The  botu.m 

of  the  di.in  wiis  of  two  inch  plankiiin.  Kneh  b<'iil  wan  built  (d'  four 
pieces  of  timber  top  imd  bottom  5"  X  8",  vertiealw  f>"  X  8",  joi.iis 
halved  and  spiked.  The  pl.i.ikiii-  wiih  out-ide  of  the  b.  nt».  There  waH 
no  way  oriospeoting  this  old  drain  except  by  walking  up  it,  from  iti. 
outlet.  When  tlic  ^treanl  at  itti  Ix'ad  raised  to  about  hiilf  the  height 
of  theSophiii  M.  roadway,  ,i  portion  of  the  walor  dirohargcd  tlirou«h 
the  18  inch  pipe  into  the  old  drain. 

The  ibllowing  culverts  were  constructed  in  the  town  along  the  course 
of  the  stream  : — 


No.  Culvert. 


Berczv  St, 

Peel  SI. 

Private 

Owen, 

Clapperton, 

Bayfield, 

W.  of  IJayfieid,  Private, 


LenKth.   iVidtli.   Height, 
Feet.       Vvvt.      I'Vet. 


8 

9 

10 

11 

12 


14  (?) 
■M)  0) 

I  on 

1«(?) 
(1) 

llli 

2H() 


5i 


CI) 
(V) 

(0 


(?) 


John, 
Mary,  N. 
Ross, 
In  Park, 
Park, 


.10 
U 
78 
82 
47 


13  N.  W.  of  Toronto,  Priv-.tc,   15.') 

14  Toronto  St.  so 


15  8.  E.  of  Toronto,  Private, 

10  Elizabeth, 

17  Mary,  S. 

18  G.  T.  H. 


12:^ 

70 

I5:t 

20 


6\  :i 

i>'  ;i 

Aj  i; 

!MoI2  ;ilo2 

■»  •> 

7  to  12  ;iio2 

ti  ;i 


Continuation  of 
lliiyllcld  Culvert, 
irreduiar  ami  ob- 
strneleil. 


Not  straight. 


Mot  straight. 
Ubstrncted 
e.ross  braces. 
Irregular. 
Ubslruuted 
cross  braces. 
Irregular 
crooked. 


by 


l.v 


and 


All  those  street  culverts  and  culverts  on  private  property  wore  of 
wood,  generally  with  sides  of  «quaiv  timbers  laid  horizontally,  rag- 
bolted  together  or  anchored  hick  at  intm'vals  in  hei!,'lii  t.i  re.sist  side 
pressure,  or  occasionally  braced  across  inside.  All  were  covered  with 
timber  or  planking.  Some  few  ol  tliem  were  built  of  nnind  timber  in 
whole  or  in  part. 

Culverts  1,  4,  .^)  and  !»,  as  above  nund)ered,  were  unimportant,  and 
might  be  called  temporary  slrueturtis.  IK'tween  Owen  st.  and  Bay- 
field St.  there  were  also  two  or  thre(i  private  crossings  of  plank  on 
•stribners  over  the  .stream  for  entrane(!  to  collages  on  I  he  north  side  of 
the  street. 


Culverts  1,  2,  4,  5  and  !)  wcire  completely  destroyed  by  the  flood,  and 
many  others  were  so  damaged  that  it  was  neecs-ary  to  remove  the 
remaining  parts  in  order  to  rebuild  them. 

With  no  town  engineer  to  advise  the  town  iiiiilioritie.".  an  !  wUh 
immunity  from  damage  from  Hood  for  .'10  years,  the  water  course  had 


been  rui^rlcotcd,  th(i  Htrect  culvert*  had  notbiwnolenrud  out  thoroughly, 
the  open  channel  or  ilitch  itloii(j  tlio  north  Mi-  o(  Sophia  st.  had 
become  a  dumping  ground  for  old  tinwiiie,  olii  boolK,  etc.,  while  the 
Council  had  permilt'jd  pnrties  to  cover  the  Htivmii  m,  privntc  loin,  eul- 
vcrt*  3,  7,  13,  16  ami  pnrt  of  17  b(!ing  on  privattt  pro[ierty. 

These  private  culverts  wer,'  not  liiH|ieeieil  when  built  or  afterwards; 
they  were  irregular  in  wize,  clocked  in  nligUM.enl  ami  in  uliape,  and 
were  nfit  repaired  or  cleaned  out  <  xecpt  iis  eiiidi  owner  m-  tenant  might 
please.  Flouting  hoards,  timbers,  hloekH.  brushwood,  grass,  etc.,  be- 
came lodged  in  the  bendw  and  irregularitie-  in  the  privnie  culverts,  ,it 
points  where  they  could  not  be  Hcen. 

Duritig  the  first  week  in  June,  1H!)0,  the  eorporalion  labourers  were 
repairing  some  break  in  the  old  tindier  drain  on  ('liipperlon  St.,  luid 
h.'id  iin  opening  made  in  the  street  mar  VVorMley  st.  lor  this  purpose. 

On  Thur-day,  .June  .")th,  1890,  the  .hiy  of  the  I'rovineial  Elections, 
an  unprecedented  fall  of  raiu  occurred  in  the  vicinity  of  Harrie  as  well 
as  in  diffofcnt  por'ions  of  the  central  parts  of  iht!  E'rovinoe  of  Ontario, 
The  heavy  rain  was  not  uniformly  distrilmt^d,  as  iti  some  places,  not 
five  miles  from  Barric,  there  was  no  rain  to  speak  of  The  downpour 
eommenoed  about  2  o'clock  in  th(,'  .iftcrnomi  rd'  the  M\,  inoieasing  in 
intensity  until  3  o'clock.  The  raiti  was  accompanied  by  heavy  thun- 
der and  lightning,  and  the  town  was  in  almost  total  darkness  during 
the  heaviest  showers. 

At  2.16  a  pond  of  water  had  formed  northeast  of  Peel  st.,  reported 
as  covering  about  10  acres. 

This  pond  could  not  have  been  more  than  5(K»  feet  in  length,  about 
160  feet  in  width  at  Peel  st.,  and  about  11  fe(^t  deep  at  its  deepest 
])oint.  From  these  dimetisiong  it  is  evident  that  the  pond  could  not 
have  covered  10  acres,  but  it  may  have  covtTCfl  three,  and  the  average 
depth  cnuld  not  have  been  more  than  two  feet. 

It  is  more  than  probable  that  the  Peel  st.  culvert  became  blocked, 
as  th<'  water  rose  nearly  or  ((uite  to  the  surface  of  the  roadway.  The 
roadway  broke  away  about  2.20  p.m.,  and  il  is  probable  that  the  chan- 
nel of  the  stream  below  this  was  about  filled  by  thistitiie  by  the  drain- 
age from  .Sophia  st.  and  the  lands  to  the  north  of  it. 

About  2.30  the  stream  overflowed  Hophia  St.,  for  nearly  the 
total  distance  between  Owen  st.  and  Bayfield  st.,  some  1,000 
feet,  filling  cellars  and  basements  and  invading  the  floors  of  dwellings, 
the  Central  Public  School,  and  the  business  portion  of  the  town  on  both 
sides  of  Dunlop  st.  from  west  of  Bayfield  st.  to  east  i>\'  Owen  st., 
a  total  distance  of  about  1,300  feet.  The  post,  ofliM!  i>ud  railway  sta- 
tion were  surrounded  by  the  flood,  iliewttt<!r  rising  above  the  ground 
floor  of  the  latter. 


The  flood  down  Clappcrton  st.  entered  th(!  old  box  drain  at  the  point 
where  the  workmen  were  repairing  it,  and  in  a  few  minutes  a  torrent 
was  rushing  throu^'li  it.  The  street  was  washed  out  in  places  from 
curb  to  curb  from  Worsley  st.  U)  the  bay,  the  depth  at  Worsley 
«t,  being  l(i  feet. 
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tracks  and  carried  into  the  bay.  Car.s  were  shifted  on  the  tracks  by 
the  floods,  the  tracks  undermined,  mid  traffic  suspended  for  some  time. 
Great  difficulty  was  met  witli  in  socuiing  satisfactory  detailed  des- 
criptions of  tlie  flood  on  Ciapportnii  st.,  as  all  who  witnessed  it  were 
too  interested  in  their  peisoniil  safety,  or  in  the  savins:  of  life  and  pro- 
perty, to  make  iniiiiy  ob.soivatioiis  of  soieutilic  v.ilue.  The  reports  (>^ 
the  time  at  which  the  flood  lii'sl  ruslied  doivn  tiie  street  and  the  time 
it  ceased,  as  given  by  cyo-wit'iesses,  varied  most  unaccountably,  and 
thi' r('por!.<j  in  tho  newspaper- wore  of  litflc  value  except  in  it^'mizinj; 
the  damat'es  done. 


The  flood  down  Clappei'ton  st.  entered  the  old  box  drain  at  the  point 
where  t'le  workmen  were  rcpairioL;  it,  and  in  a  few  minutes  a  torrent 
was  rushing  through  it.  The  street  was  washed  out  in  places  from 
curb  to  curb  from  Worsley  st.  to  the  bay,  the  depth  at  Worsley 
it,  being  IB  feet. 


The  ilot»ohcd  rcaitlcnoi'^  und  thn  fences  alon^t  tlie  nouth  itde  ol' 
Sophia  Mt.  SI)  (ihsliiii'icil  till'  ciirii'iii  that  ilic  ;iri'ati'»(t  flow  wbm  along 
the  itreutH. 


Upon  rottMoiici!  Ill  tlic  plan,  it  will  he  sihmi  liml  < 'liippi-rtor  Nt.  i« 
2  01'  3  f't!('t  Idwcr  tlinn  Owen  in  the  tii>t  or  Uayfil'l  to  the  west,  uIho 
that  tlio  (all  lioni  norili  lo  south  is  inucli  <;reni('r  lluji  at  ri^ht  angles, 
Tho  j;iavrl  lidiii!  Ijefnu  nicntionid  furnifd  winj,'  walls  to  noncentralo 
the  flow  down  Clappcrt'iii  liojow  Worslcy.  Tin'  strraiiis  down  ISayHild 
luid  Owen  also  (lid  sninc  d;inia,L:i' by  filliii;:  liaMumcuts  and  ccllarn,  and 
by  onteiih!;  on  tlin  ground  flooi-  of  tlir  Pubiio  Sclinol.  The  ground 
floor  of  this  building  lit  tlir  tear  is  but  litik'  dbuVi'  tin.'  uiound  li^vcl, 
but  at  the  finnt  thorc  are  suveiul  steps  Ironi  ihe  ground  to  the  floor. 
Tho  stivei  in  front  is  40  feet  above  tlic  Hay  and  only  SOO  I'eet  distant, 
tlierolbre,   iIk;  inc-linatiou  being  1  in  20,  and  unifoiiii. 

It  is  not  siirprisitig  that  a  panic  ensued  .nnong  the  children  and 
teachers.  The  darkness,  the  lightning  and  the  sudden  inrush  of  a  tor- 
rent of  water  at  that  height  above  the  bay  would  lie  sufficient  to  make 
any  heart  ((uail. 

The  children  were  rescued  by  tho  fire  department  with  some  diffieidty, 
as  the  velocity  of  the  current  was  such  that  the  sni.dlcr  children  could 
n  it  in  their  t'rigbteiied  eonditinii  make  headway  ngiiinst  it. 

Oil  Clappertoii  st.  below  Worslcy  tln^  greatest  dam  igi!  was  done. 
The  old  box  lir.iin  collaisiil,  was  washed  nut  or  filled  up.  For  several 
hundre<l  feet  it  was  not  only  desi.oycd,  but  nearly  eviTy  trace  of  it  was 
removed,  and  tiie  debris  washed  into  the  bay.  The  depth  excavated 
by  th(!  torrent  at  Worsley  st.  was  abonl  l(i  feet,  decreasing  Vi  7  feet 
at  Collier  and  4  ii-et  at  Dunlnp. 

From  Worslcy  to  ("oilier  the  hei;:hi  of  the  water  did  not  exceed  cue 
foot  abov(^  the  surface  of  the  groun  I,  but  at  Dunlop  st.  the  flood 
mark  was  fully  15  f'eit  above  the  sidewalk. 

From  Sophia  St.  to  Wor.dey  st.  the  surface  inclination  of  Clapper- 
ton  is  1  in  100  ;  Wot  sley  to  Collier  1  in  2r)  ;  Collier  to  JJunlop  1  in  .50 
and  below,    Dunlop  about  1  in  ."iD. 

A  stream  of  water  a  foot  deep,  CtJ  feet  wide,  and  flowing  down  au 
incline  of  1  in  fifty,  would  be  considered  a  large  stream.  Clapperton 
St.  proper  ends  at  Dunlop,  meeting  Eayfield  at  one  acute  angle.  The 
force  of  the  stream  struck  the  west  side  of  Bayfield  below  Dunlop,  com- 
pletely demolishing  one  rough  ciist  house,  from  which  the  occupants 
barely  escaped  with  their  lives.  Tlie  total  ouantity  of  earth  removed 
from  Clapperton  st.  after  the  flood  was  approximately  7,000  cubic 
yards.  The  earth,  timbers  and  debris  were  deposited  along  the  railway 
tracks  and  carried  into  the  bay.  Cars  were  shifted  on  the  tracks  by 
the  floods,  the  tracks  undermined,  and  traffic  .suspended  forsomc  time. 

Groat  diflBculty  was  met  with  in  securing  satisfactory  detailed  des- 
criptiinis  of  the  flood  on  Clapperton  st.,  as  all  who  witnessed  it  were 
too  int\jrested  in  their  peisonal  Siifety,  or  in  the  saving  of  life  and  pro- 
perty, to  make  many  observations  of  scientitic  value.  The  reports  ol' 
the  time  at  which  tho  flood  lii'st  rushed  doivn  the  street  and  thu  time 
it  ceased,  as  given  by  eye-witnesses,  varieil  ino4  unaccountably,  and 
the  reports  in  the  newspapers  were  of  little  v.ilue  except  in  itemizing 

the  damageij  done. 
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Thi!  (illowitiK  CaotHure,  Jiow.'vcr,  lo  ht-  MM  upn ; 

1.  Till!  iMMi  l,;,-an  .'iirly  in  tlio  «a.|M„,ii,  tl„.  |,..,vv  miii  iMwiiiiiiitf 
nt  2  o'(!|ook . 

2.  The  pond   iibovo    IVhI  st.   brokr    aw„y  botwoon  2.1ft   ...m,  uii.l 
2.<i0  p.m. 

3.  The  oulvmr.  l,-,tw.'oii  HayHul.l  an>l  John  I.,h. ,„„.  blooko.l.  oaiw- 
iMK  the  Htrniiii  t.i  overflow  Siphiii  st.  ..bout  2.;J0  p.m. 

4.  Very  heavy  lain  contiiine.l  until  :)  p,  m  ,  fl.e  heaviest  d.-wnpour 
occurrin-,'  at  thin  time. 

f).  The  fire.itest  flow  dnwri  th..  ntreot  was  about  4  o'clock. 
«.  The  creek  omitinii.'d  to  overflow  it.  Iniik.   on   Soplii",  .i.  until 
•'•  p.m.,  if  not  lotiKur 

7.    Dunlop  .St.  ;,nd   (Jollier  st.    w^to   fl  .od  .J    (V Ulapp.rtoi.    Ki 

Owen  for  two  hours. 

H.  The  pond  loriu.d  above  Feel  st.  had  ;.n  area  ol'  about  :5  acres, 
with  a  ni.iximuin  depth  oft;  t'ect. 

!).  The  water  course  was  praetieally  dry  at  noon  on  the  day  of  the 
flood. 

As  previously  st  ,t.vi,  tl>,.  draina-o  .irea  of  the  .stream  does  not 
exceed  1,(»()0  aeres  above  Peel.  The  avorase  slope  of  the  sur- 
face  of  the  f,'round  in  this  area  towards  th.'  iow.-st  ,.,.int  Ir  1  in 
i)0. 

The  fol!ov7inj;  is  the  reputed  rainfall  for  the  :ird, -tth,  5tli  und  (ith 
Juno,  08 given  by  the  Head  Master  of  the  CoUej^iaU' In.stitute,  who  had 
for  m  my  years  acted  us  observer  f -r  the  .\f,,.toorolo.,Meal  Department  :- 

Temperutiue,  Max ''''"'■  •'''''•^^"'*-  't  ■'''"'-•  •"l'l"''i.  .It!,. 

uai,.mii,i„oh.> '";:;•.•;.■.;;:;.;::::    0.^4     i.;^^      ^.'im    0.05 

''"'■"""" :U,r.-  Ohrs  .-,  hrs        j  hr 

111  d  d  iy.s,  rail,  f,.)!  to  the  depth  of  4,''3  inches. 
The   obs.,rvati„ns  wore  taken  ;it  a   point    Mimut  thre.-fourlhs  of  a 
uide  en.sterly  fnun  the  town  hall,  the  observer  being  furnished  with  an 
ordinary  smfaec  rain  gauge. 

The  rainfall.  :,s  reported  by  a  eorporation  employe.;,  was  much 
greater  th.Mu  ihi.,  and  his  statemrnis  w<Te  corroborated  by  other  wit- 
nesses. 

Wednesday  afternoon  and  nl.;lit  2h  inches  of  rain  fell. 
Thursday,  r)th  June.    ^    1.45  p.m.  t.,  2,15  p.m.  4^" 

<     2.15     '•     "  3.4:)    '•  0" 

(    2.45     •'     "  ;j.l5    "  4^" 

The  rainfall  a.s  .above  given  wa.s  determined  by  in^asuring  the  depth 
collected  in  open  ve-sels,  barrels,  pans,  ete.  These  observations  were 
made  in  the  town  within  or  near  the  flooded  district. 

It  is  probable  that  between  lA  and  2  inehes  of  n.in  fell  dnrin" 
Wednesday  and  Wednesday  night,  and  that  during  the  .d'teinoon  o? 
Thursdav  the  rainfall  va.s  between  ;i  inehes  ar^i  li  inehes  over  the 
drainage  ari'a  of  the  streai  i  that  caused  the  flood. 

Three  miles  south  of  Harrie,  ten  miles  north  of  liarrie,  and  16  miles 
east  of  JJarrie  there  was  but  little  rain  on  Thursday. 

The  distance  from  the  centre  of  the  ilraina.je  area  of  the  stream  to 
Clapporton  st.  is  approximately  4,()0U  feet,  the  tail  being  over  50  feet 
or  an  average;  inclination  of  one  in  eighty,  the  water  course  being  very 
crooked  above  Peel  st.  and  .distructed  by  vegetation.  The  velocity 
ol  the  stream  was  not  observed,  but  it  was  jirobahly  not  less  tlian  2 
feet  or  more  than  5  i(;et  per  second. 

As,suming  that  the  ma.timum  rati;  of  rainfUl  was  4  inches  per  hour 
and  that  the  ground  was  fully  saturated  by  the  rainfall  of  the  day  and 
night  precerling.  the  run-off  can  be  approximately  determined. 

Hy  diflFerent  formuliB  it  will  be  foiiiid  to  be  between  1,(I0U  and  2,000 
cubic  feet  per  second. 

Assuming  that  the  water  course  below  Bayfield  was  .sufficient  to 
curry  tlu;  wat*;r  that  fell  on  the  tributary  drainage  are;,  below  Peel 
St.,  it  is  probiblo  that  one-half  of  the  overflow  passed  down  Clappcrtim 
St.,  probably  about  750  cubic  feet  per  section. 
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fii  .1  Htri^Hni  fiO  fcef,  wi<l«  nr.d  on.-  (ootd.wp  Miix  woiil.l  ^ivo  a  vol.wity 
dC  tw.'lvi'  nrifl  one  halt'  IVtt  pe-  i4U()oii(|. 

It  ii  iinpoNKiblo  froiri  the  obwrvotions  inii'l'>  mid  data  obtainnblu  to 
determine  tl.r  notunl  mnxi.nuni  ..v.„fl„w  that  puHHcl  down  Clapperton 
xt.,  but,  in  the  wiit.-rV  opinion,  it  wiin  much  ;.'ivnt.r  than  the  iiuxMint 
iibovu  givon. 

Diuinn  the  flood  this  Kti-et  Iron.  ';  ■„•.;,,.-  to  Dunlophad  th(M.pp,ar. 
tttiw!  ol  n  timpostuous  rapid,  the  w.-.vcm  beioK  guverol  (V  t  in  hcijiht. 
The  velocity  was  not  detrnninod  by  obNt-rvationH, 

Tho  depth  of  the  .tream  iiiid  the  lon.i  of  the  ohnnnel  varied  from 
place  to  place,  and  was  continnally  chanfiing  from  the  erosion. 

If  W(  I  ,ke  the  total  rainfall  an  4A  inehe.  in  1^  hourn,  and  a.snumc 
that  it  hII  ran  off  i„  'JJ  ho.,rs,  tl.i*  willsivean  aver«Konin  oHof  about 
2  700  oi.b.c  fcof  per  .second,  .„d  probacy  double  this  an  a  maximum, 
nllowing  imthinn  for  (ivaporation,  ahnorptioii  or  other  lows. 

The  writer  wan  on-a-^ed  to  report  upon  the  bo8t  mouiiH  of  repairinij 
the  dama-e  done  to  the  streets,  and  the  works  nceewtary  to  preve...  a 
re-occurrence  of  the  ili.tiisier. 

T'     works  euiisist(!d  in  : 

1.  laying  a  mm^r  to  th..  full  lenjith  of  Clappert.m  h.,  and  then  iv- 
fillirif;  the  street. 

2.  StrnightenioK  and  enlaruiriK  the  ohiinn.d  of  the  stream  I. 'low  Petd 
and  diverting  it  from  private  piopeity  when  possible. 

3.  Raising  the  rondwny  on  Sophia  st. 

4.  Constructing  eul-erts  <>f  uniform  oMiw-seetion  straight  .cm  end 
to  end,  »nd  all  built  to  grade. 


^' 


